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Introduction
The organic substrates used in the production of seedlings are formed by organic materials which contribute to the retention of humidity, nutrient supply, root growth, cation exchange capacity, pH regulation and physical support to ensure the development of the plant with quality (David et al., 2014; Pessoa et al., 2012) .
Humic substances (HS), the main constituent of organic matter, present heterogeneous mixture of organic compounds aggregated by weak intermolecular interactions of hydrophobic nature and by hydrogen bonds (Matilainen et al., 2011; Valencia et al., 2013) , which are fractionated in humic acids (HA), fulvic acids (FA) and humins (Baldotto et al., 2013) ; HS have a structural complexity due to the presence of organic functional groups that and elementary analysis (Rodríguez et al., 2014) .
UV-VIS spectroscopy is useful in determining the absorbance (ABS) of aromatic systems and the ratio E 4 /E 6 (ABS at 465 nm/ABS at 665 nm), which are related to the degree of humification of HS and, consequently, to the quality of the soil or the organic substrate (Rodríguez & Núñez, 2011) .
Infrared spectroscopy has also been widely used in the characterization of humic substances. This technique allows the identification of functional groups that compose the humic macromolecule, although a specific band may sometimes correspond to the overlap of the absorption of two distinct functional groups (Wang et al., 2014) .
Furthermore, the elementary analysis provides data on percentages of carbon, hydrogen, nitrogen, and oxygen elements. The H/C ratio is considered as the aromaticity index and the O/C ratio estimates the abundance of oxygen contained in functional groups. The C/N ratio indicates the degree of incorporation of nitrogen in HS, the degree of humification and the recalcitrant behavior (Silva et al., 2013 
Materials and Methods
The study was conducted at the Federal Humic acids (HA) and fulvic acids (FA) were extracted, purified and lyophilized according to IHSS (Swift, 1996 The data were submitted to analysis of variance, and the means were compared by the Tukey test at 1 and 5% probability, using the Assistat 7.7 software (Silva & Azevedo, 2016) .
Results and e discussion
The visible junction of the same in a misshapen spectrum (McCarthy & Rice, 1985) .
The E4/E6 ratios of HA were lower than those of AF (Figure 2) . High E 4 /E 6 is characteristic of FA, since it predicts the existence of less condensed aliphatic structures and a decrease in the conjugations of double and single bonds (Primo et al., 2011) . Low E 4 /E 6 is related to the increase in molecular weight, condensation of aromatic carbons, increased humification of aromatic structures, and greater conjugation of double and simple bonds characteristics of HA, which caused the studied HA to have greater stability and permanence in the substrate (Zalba et al., 2016; Dobbss et al., 2009 ). and initiation, and increases in total biomass (Graber et al., 2015) .
In relation to the Fourier transform infrared Observing the values of the F-test, the elemental analysis of the substrates indicated that there was no significant difference at 1 and 5% of probability by the Tukey test in the C, H, N and O contents in the five organic substrates (Table 2 ). In terms of elemental ratios, there were also no significant differences between H/C and O/C ratios (Table 2) . However, a highly significant difference (F = 11.97 and p <0.001) occurred in the C/N elemental ratio between the different organic substrates.
Com. Sci., Bom Jesus, v.9, n.2, p.264-274, Apr./Jun. 2018 Mean followed by the same letter in the columns do not differ statistically from each other by the Tukey test at the level of 5 and 1% probability. The lower N content and, consequently, the higher C/N ratio found in the T5 substrate suggests that in this organic substrate, N forms are mostly not available, as in lignified tissues or in very poorly decomposed or humid material, such as fibers (Ebeling et al., 2011) .
The elemental analysis for the purified humic fractions is presented in Table 3 . (Dobbss et al., 2010) , and root increments (Loffredo et al., 2010) .
High H/C values indicate higher alipacity and lower content of aromatic structures in humic substances (Coelho et al., 2013; Goveia et al., 2011; Amir et al., 2010) and consequently, its decrease implies an increase in the degree of humification. Thus, the FA fraction is expected to have higher H/C values in relation to HA.
This decrease in H/C was observed in all the studied substrates, especially for the T3, T4 and T5
substrates, which characterizes a greater stability and humification of these substrates during the composting process. The lower the atomic ratio H/C, the higher the resistance of the sample to thermo-degradation, indicating high resistance of aromatic structures to oxidation processes (Cunha et al., 2007) . for the HAs than for the FAs, especially for the T3, T4, and T5 substrates. The lower C/N ratio for FAs, not due to high N contents, but due to the low C content, demonstrates the greater oxidation capacity of these structures (Araújo et al., 2011) .
These substrates also presented the lowest values in the C/N ratio, except the HA for the T5 substrate.
The increase in the value of N may occur as a consequence of the microbial activity and the rapid decomposition of the vegetal tissues that were once part of the organic matter present in the substrates (Campos et al., 2013) . The low C/N ratio indicates the incorporation degree of N into the HS structure and the degree of humification.
A high C/N ratio indicates low N incorporation and low humification degree (Cunha et al., 2007) . (Conceição et al., 2009; Pinheiro et al., 2010) .
Conclusions
In the T1, T2, T3, T4, and T5 substrates the molecular absorption spectroscopic techniques in the ultraviolet-visible region, with bands at 270 and 390 nm (aromatic), of the humic acids showed humification. Regarding the infrared technique, bands ranging from 3,600 to 3000 cm 
